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z<D**7£<9%m ufc ao g <r>mm^hmxmmn 
Mia* ^7j;o iEf»A© b <Dmm>*h b m<vmk* 

[ft** 2] AOBOi»t!£«g£-r.57J/7i:. 10 

r o# y 5 <fc *> l/c ao b (oomkd>&fi Amcmm 

WIS* ^7±0 «3£*OAO B <©Wto&>e> B WotfabS: 

tray-rsBigsrsiaji:, 

fc r. i £#?St & 1-*«AJIffiifiS«. 
[IS** 3] AoBO®fgt£«g!hr-£iM7i:, 
r(D*^7J;!)M Lfc A© B eHKfr&flAWflUlHR 20 

[St** 4] A<BB<0!Sffc«:«i**-a;&y9£, 

r ^ 9 i •? ®# Lfc ao b om&t>>t->m Atrntm 

Mta^^^cfc'pa^^oAoBoiifto^lSTLoAt^ 30 

'am&qkmztiitksjmistiitwjmmki:* m 

*oAo B *»?>St»*nfci:*iJJ&f«JI»PJiB»iHix. 
fcr £ ^^fStir-rSfiA^BiJ^eo 

[is** 5 ] ao b <Dmi&zn%e~rz> *^7t, 
r o* y 5 «t 9 ufc ao b <ois<toa>6«i Awmmfi 

WIEtj ^7i0 M*»A© B roHfte6>fe B (Bo^b* 

Bil-MtfSygBi:, 40 

wis* ^7<t!) »&*oaob ronw(»»e>iB?Lo*:# * 

ftjlHAO B f^St LT3tSr S TT^ , flfffS B *IO&fb t 
[0001] 

mwom-zmiftm *%m\*. a<ob amt&m 
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[00 0 2] 

KfefcDftflf] AoB£»t5L-C ^rOiii^o^^tt 
m-TSi:, J«S:iBWHcfflAS:BKiW«^ia*-C*a. 
r 5 LfcWWSHBABWIffl^-^i: UtttWLfcfcroS: 

ttffiR L-fc^ ^-o^oilff&fg*!^ h^, 
OAffflO^OASfcSfcSM^^OAil^ffJSt v >o 
fc#f?{Cj£<;fHJffl-C-#5o MK. ^t^a-^iaoT 
^^ttO&S-r— ^(dT^-feX-rs^-, -?:Ogt&0^- 

(3tffifc) J. D. Daugman, "High confidence visible reco 
gnition of persons by a test of statistical indepe 
ndence" , IEEE Trans. Pattern Analysis and Machine I 
ntelligence, Vol. 15, No. 11, Nov. 1993 

[0 0 0 3] 

[«*ttMRfcLJ:5£-r<5IB»] tr^T, JtfEoJ;? 
ftfle*«HSJIffctt» &o ± 5 ftWfiW-^tDBHasfco 
7t c WsLti. J£t9«-«OA3i^WaS:ff5»^, <@AS$ 
B'JO*t-#»#0 B LT7W y SrEtWira,, 

A®^fr^T$tbS#OT'1'!;X7 r -^f±, T*^*tdS 

®utfc'<„ *t^#^p>A»^Ficft»ufcT-ry ^r-'- 
— gctntSAWi&wzf'tZo a#psc*5 

*A©fi ABSffiiJ^gSrfflv ^-CAiiaWa^rfT 5 J: 5 *» 
[0 0 0 4] 

[ffiKHSr^-rS)t«60#©] *58WtteLh<OjfttSr#Bfc 

-r « fc*^o#^sr^ffl-r 

9 «t 9 ^# Lfc ao b nmm* hm Atmmk&ttnti-t 

ZWmto&Mk. ±IE*^7i9S^^OAoBOiif^ 
frh B BoaWbartWf « B MHMft i . -tIB B *So|g 

fl26M*w $tvrt fc # Kjm&fritmA®mm*> 9M 
oao b *»e>wt»s^fc kw£-rz>nm\7m&mz-it 

r i S:#mi:-r6<iA»BiJ^®o 

[000 5] <fi?j£ 2 > AO B Oll^«j^i-^)73 p< V 

t, ro*^ 7 <t?)fi4#L7tAoBoiij^^A1#m 
±l5Ai-*fL-c, *r a ura>&, ±lBB(ao 
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[0006] mf&3) wsnmigLzmse-rz**? 

a<o e nm&fchmiKnjzz £ omk&ftmrzmum 
ttmut. ±'&mit<oA-£ $ (Dmw&tti&titc £ # ic 
&ft£ftit®A¥mtm&. mM<DA<DBt>h^m^ 

mmm* 

[0 0 0 7J <«J&4> A<D&(Dm&.*W8e~tZ>*>* : 7 

t, z<7)**7£vm%\^izA<vB<vmgifrbmA%m 
timztem-tzmmmtiink, ±u^^^i:^mse^<o 
a<o b <nmm*hmi<7>A% is co^k^m-ramaM. 

mm<DAcoBfrb%ift£ti-tckmfe~rz>Mim\ 
^is^xfcr k k-rzmM$smmo 

[0 0 0 8] <*/£5> A<OB(Om&&MSe-tZ#J 7 
k. ~<D#*7£K>m%LtiA<nB<OM1gLfabmAmk 

tmztiiiii-rzmmiiink. ±stt*9£<9m&tp<D 
a<d b <vmm> h b mo&it* tf-m-t-a b mmm k , 

±tZ* m&*<OA<0 B <vM&frbm.1L<7>A% £ 

<nm t *VrM-t Z mfrnVrMU k , _hf5A w S Id** LT 

mt&tm isfrtc k % m%istitzmA¥ffiitf;m*, mm 

<r>A<r> B frh&mistvf-z. km-fctZMmmUk 

it r k zvm. k -r zm A^mrn. 

[0 0 0 9] 

iwjKnmmvmm] bit, ^momm^m^^w- 
mzm^xmn-rz* 

<n##!ii> igiii, ^tim\<DmA®s>\mw*m~7 
2, <mmm^3^ mm#mzm.&4, Ha-a-gps, sm 

[ooio] *y7iit ccD§|S^££ffl^rtSW& 
14, r-c^7*Wl l^rilCT, ttMt&\zmm&tiZ£ 
(cr6](tTtl|73^tt5 0 H&@#gB 2 14, A^7l^A 

*?mm.<nmk%:tek.z> it m&mm& 2 14, 
^wwjc^/i 3 * w $ > ^-e. o*t^#co b comik 
zmmmtL vxm >? Atxzmm*&^. 
loon] esmtmu 3 t4, m&mm 2 -c#^tvfc 
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xmmtz* La>Lftas<b, rron^^ stt©@© 
£xmm&-5imxibz B ^ 

[0012] 3g&S£*iEt§£&4 14, mti^aVUifcff 

i^ttaspsd^iii^^nfcr-ry^x-^i^ 

[0013] Binw-aigB 6 it. mmm& 2 xm^m,*. 
r co^corja ^*ico r t a tsw t <t tc-r s„ mil 

mam<DW.wg^<\*.¥&<oA%is<n>T.k*:^^x 
\±mimt.kw-£>~k\z.-tz> a ft^\ E-cii, a*ii+sy 
n&frh&t>isfrz>B *sw{c4s ^-r sfs^5Bi?L^t+a'j 

S6 7 icATJ-TS <t 5 }-«fife$^TV^o i &-fe£k±.ffl 

[0014] Sm*J«S5 8 14, i *IfMiJg6 6 frh&tl is 
frZ> B *gWitt?L^W"SiJgP 7 d^Hi^aiTJ ^n*tt?L^ 
RirSrgttAtvT, ^co^FWWft^k&tEx., #p<7l 
^5*J«#^ AW S L-T v > S a»if 5 a>ro»&¥iJ3£& 
30 ft5^T-$>5o ^*tti^9{4, K<£¥U;©HS8#2lgS 
Jc*f*#coaSr^bTV^t*]BfLfci:#(cco^., fig 
•^•S|55rofi8-a•^$*^:la^bftV^J^:^ ^tca^-r^J; 51- 
miPt2>MftXhZ> e ?<< 1 1 14, tj^< =7 1 » 
»^b7tiIi^!*§ltAnT^-rSi:*t, 

[0015] m 2 }C|4, JilECDi ^ ftffiA58B"M<7?£ 
5gPfiiJS0§:^-t- o r<7?0tc(4, 7>^7 l-^V^TV 

-y 1 1 ^(Dft^mzmmmxjFU teAissgij^si 

40 0<73^t)(7>gB^4, ^ro*-«cyn5/^§rfflv>Tia^L 
fc„ r»<BA»jySgl 0J4, M 2{C^^tvC 

[0016] B 1 5 14, ^n— 7 ?7-16H 

LT7>y 5 HClg^$tl-5. 7^7*W 1 licit f£E 

^n-7$7-1 6SriiCT, *f^#ro@tCioTgE»^ 

[0017] 03{ci4, y-'^^-f^m.^mm^ 

50 i-„ arof-c 1 1 {314, fct^g-ro b <nmi& 1 7 
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[0018] &(C N 0 1 (C^rrgS»WKlf^$rlftB^1- 

ii, x^^^wi i\zm^mtmc, mamma 

[ooi9] ^,£coa-o;/hiiHre;fcftfcf> ^co® io 

^yx^-^i&jtt&fla-a-u &%c\^iz.^<D&-hz>fr 

[0020] a itstt-sijgp 6 ji, 2 comm> % 

a*sw-irH-a'juT. K^Jita58ictij^-rs 0 m 

a58(C|±J^-rSo 
[00 21] 8 tt, B mVrfflM 6 coffin Lfc 

[0 0 2 2] &%k\titi®>$\-3.. ®.-&Usi>K -a-ScLfer 

^yxx-^^tWrSrU M^KWJ^8^(7> 30 

^fUfc^-IC, *Xhl2 (02) td^LT^-lr^fF'Hr 
Sr*»5«, LT V ^rCD^**:*;* h 1 2icj^frT-5. 

fF^rS:**!)^V\ ^LT, ^tflE^T&^BroilHitfi 

[0023] Sk±m i. 5 (c LT, r © ^ 40 

«g£L-c^<3i:«efu rcot#^#$nfcT-ry^^ 

[0 0 2 4] 04tli< mi&m&%WW}ft7u— f-^— 
7*—*<DWftiWm&ft?nftX-1bZ> 0 ^~X\ f7 50 
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(flag) i±, ?zm%-rz>&¥?fr&7Kt 

^tfXtyg^ "o" T-fctttfSt#$r-a-f, "1" 
^tU^-TSo f*7Vh (count) J±t B*?#L*: 

LfcBi^#gi52li, *^7l{CJ:oTlg^$afc^ 

[0025] &CD*x -^T'S 2 "Cli, *SS0>*m9l^# 
T-T-So xxj/^S Sfli, 7jy7l{cj:fj*l^#(7)a 

"i" t?fc*a>if5a^J»rr*. rrof77^ #j 

MttM: "1" -e*>4. f "1" co*a(c{4, x 

[0026] ^bT, x-r^ysejciii^ f^^^-^ 

X^-y7°S 8{^it^ f77^t fTJ^Vh^W^Wtf- 
[0027] X^yT'S 9T*li, Bi^S^.^-aoTV , > 
^^8 21:10, f¥«X7 1 S'-7*S3<7>»3££i|S'9)g-r, 

^asa•oTv^5i:*^J»^rsi:X7 i ^/ 7 s S 1 0{cii^, 

mmzmmmox\, > « *^ 5 *»srJW»f a. m&am 

7*S 3(7)»j^SrfT5o 

[0028] n«fc*jisas£o-cfc*u BS3*a^oTv^ 

5o ^UT. Xf5'7 , S12^ f77^ "1" t 
U xry7'S2l;l5„ r 5 UfeSaaSrH^jg-fri 
Iciot, £.StS»*#<oBWilitttSr!i^bT. Bi^ 

[0 0 2 9] iWC, J:IBX7 L -y7*S 9 iXxy7"S 1 0 

coBcoiB^l 7$r*-r 0 tfjy?:{c:i±lt7L2 ld5#&U 
C0jlt3SrSt«5ffltP<fc5f-ta^2 2^»j^^nTV^-5 0 ^ 
2 4 iJH^2 2 0K«-ea 2 3^«S^$tl.TV>5 0 
X-^<»mx-Xi.. STL^IRii, 0(c:^rtM7L2 1 cofi^i 
^fc. BtSWJi. 0jc^:-r^2 4co±^tT^:co 

[0030] 0 6 1±, M&mnv>tsifflm-v& l z a 0coe 
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d(i,j)= |p(i-l, j)+p(i, j-l)+p(i + l, j) + (i, j+l)-4Xp<i, j) | 
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[0031] S7it mimm&comimiiiMmwm 

T-fc£ a m<D i 5 fc, A;/JiiK£ 2 6 (c*f^#co B roam 

^(7>«lcDgi5^1± 6 1 ft S ,fc 5 fcBMKr J£«>T 2 {fiffc&S 10 
SrfTPo r^lcioT, E&3 4"*>CU4, Sotf^Hftco 

r»iii^3 3d^, ^co^^oifwpii^&^-rs,, 

I 0 0 3 2 ] r. CO®^ 3 6 <D7^< ]) V^S^ff oT, 

5. IP*>. iiKfe3 6«t>^*^4ftfcffi»(0*:^>fc7-< 
A* (t>i34»fc*0 0>ilffc) ©E^PWtteLho**, r 

[0 0 3 3] *»B«W*ro#iWfco^Tl!W 

08i4, g*itfsij<Dta^0 (-?rroi) -e&s, in» 
Lfc a titf-sjgpfi, r con s ~0 1 1 {-*-r x 5 ft&s 

fcl«fcoTBtIS:ffa!|-f.5,, 08<7?ltf&2 614, X*?^ 

flti 7^a^$nrv>5 0 (a) K^-r<fc5 

ft B HtHM8 2 7 fcttrt ■ r *U4, Tft, B ro@Hfe 1 

x\ simmm^mmp a, j) n 

j : l^ft<^©]W#f^fa j icoV">T, <Sfctf>5£ 
( 2 ) tf> <t 5 fctt^fc^OT*»IB^*r#K L-fc 

ftte (j) 4r**So 

e (j) =Lp (i, j) - (2) 
(ft*5, 2I4:£-Ctf>i ^ov>Tc0^fl9Sr*LTV>S 0 ) 
[00 341 08 (b) (4, Z.<DSH8M&Wltizb9. 40 

B*gttfB!l&2 7(«*[SlJ3fig»l;toT*Lt^ 

77t?fe5, UK* hiJ#v>|iHft©ffl5^4«f< % »Ky 

J: o r B «0>*HW J -e# ■§ □ 

[0035] 09^4, m^itB<r>m^<osmnm<r>u 

mm^yrrTo 01OKI4, WfflCfcg©S#ro|(gff 
SijK>aftPJ0Sr^-r o 0lHc{4, WCitB<DWr£<Z>BVi 
ffSiJcOtttPJH^^Kf. ^ B*ItfS>J^2 7rtgpco 
tU^i--ov>-c, ±c© (2) ^4 5ftl!MS}f?gt£?T5 50 



(b) IC^i: 5 BfllWl, W2, W3j5Mti6 

m*7<tt-z t , *roiifflrticj]w**bfcaafctt©nwft 

K:g-3vv-c, ^rcofBSBtSWi, W2, w 3 wffffiil&ff 
5. Ff^ra^r4{-rroB*Iwi, W2, W3ro&ftas 

[0036] tt?LS«>ffa!H-oV>TiftWSrfi 1 5. 
012 ICJ4, *JIJSW«BW>»ff 7 n—^-^r-- h 

T, A7liif^!i:B*lW^A73-r5i:, ^T5-7s2l;i3 

5, ^fyys 2td*JV>T, BUgW&mWSkTX'jbtl 
*©BSrX»WJa»8t=:Wyrra. 

[0037] 0 1 3i4, mKmtmmz&rtzmii.'p <6 

CO±% $CD*gJK$)-5VM4R^C07 1 V7'U'— h 2 8 ££po 
fcBH^ 3 0 5rA73ii!^ 2 6 (cate-a-^Tiir^aim^fi 1 
5o f^i — hgg3ff$Effl2 914, m<o^m<7Mm\z.7n 
LfcJ;?*jMT-fe5o ^>-7°u— h 2 8 5rrroiiEll-e 

x^u- h 2 8 b^m^2 6 knmm 

[00381 0141:, WFL^W-fiJgC^JStt SitJLWfp 

^^ro«iai{-*&ffl-r* 2o<oRcDtft^0^jjH- o ®?l 

•?:(7?^?r*i6So e?Lw^ (x0, y0) 

(rO) ?r**^a{4, «^^.d>6tSA>e>«*P>nfc 
fMBttm&jtl. U, y) i-ov>T, ^-rSr^L>i:-rS2 
o<DPi (RAi^r, RB:i|tSr + a) <DRj^±<D 

fltro-g-tf^Ca (x. y> r) , RB(75Rjl±^S>-5iii 

^fttcO-a-lfC b (x, y, r) t-TS. ^-pf^tCa 
(x, y, r) frCb (x, y, r) J.O 
"Cb (x, y, r) -Ca (x, y, r) " ^^5* 

/hirx, y, r*S|S?Lrof'ij> (x0, y0) k^k (r 

0) 

[00391 w-, K«wje«©«fp*ittm-«. 0 1 
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sic, sm ■ mMM(ommimir>mm^^r a z<o 

MfeXbim-rZo LT, BMwaqWBKJfel^U r 

[00401 tt^UiRfS, iacoT{fflcoi/v7ic:^-r<t 5 

3Si.i/h£<ftoTvK 0 »#KJ:oTHS:(HCyfelft, B 

te**ia|»ttf-«. -nmRMmikZ. M*.tm\z*t- 

S&£L. M^^TL^^Mtd/J^ < ft* i^ofcasflsS: 
LTV \fitf , m&v>ft < B SriSgy? ^7l« 

[0 0 4 1] rwciox, ^#<7>BTti:ftVv|sai*ft 
iB«fcS:««WfcA* Lfc «t 5 ft*g\ ^Wf&JftfciMfc L 
T N MASfcBUfcfT ftfc\ #J;ltfB£:» 

lELV^WrLTfc ±v%U WRlHl»#«S3B4U*:»e- 
»co*A2jWfifc8*jE lv > t WrT -5 <t 5 K LT % «fc v \ 
5Efc, »#*JJ6feU 8t?L^^^Lfc^{c<7^A7J 

m&.&iEi,^i:wmi-tit£. zym&tmwt^mkte 
K<D7f.^mm.&iE Lv^wr-r-s <t 5 

[0042] ^frtfl 1 vytfjm VXt<D£ 5 
lc <fc <0 ft# Lfc B rofftta>&4$fmtt*rtttttt- 3— # % 
■?tcq»8^ ©Am B ©Hlft36»C B iKro^{t;£rW-SiJ L, * 

mc£ZAj3m&*%m lt, j&c&ft^A^WT* 

±fEBw#SfciIj&tf><l:5K. flaA2rS8giJ-f 

[0043] <ftft:^l2> 01 6tC, ft^j2ro^^ 
:/W**Mfe^0£*-r« *f«»#<z>BS:»l£-f<58g 

*f^#*Aco B LTV ^ a> if 5 a^fU&'SrfTX. 
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L^Lft^^, r^JifrtflTii. ftfffttcat*#£ 
PStfc^L, •?:ti.^»SL)t*>if575^ < fc-oT, ¥U£ 
£5&3l{--r<5 0 Z<Dtzl£>{^ =f 1 1 y 

— 1 Wtfcf r3S»#kTT*VJ 

«£oTS*£ Sr-TSo *twSrH 1 Ic* UfcttAJ>»Ji6B# 

[0044] r co,t 5 ftJ^te. ftl*.rfia i te* i^itm 

oTt>Sv>L, 3[Sfta«Sr»^*-fr» ^WiL^f-io 
T^rroo ifgiJOlHJIScSr^^r S «t 5 LT t av \ ^-^ 

-TV^P>Tfc5o t¥oT, -cO®^-(-(±, 01^Lfc 

msmmsii. m% wnm L^K^j«*ff 5 

rt»cft5. r i 5 ft^^lSIsli^ «9 ig LT* 

*L, ^•?ilLKWJ^aSrfT?<t5i-LT'bJ:v\ 
[0045] <ft#45!l 2 (T)^)*) ^<7>^T(±, P# cotg 

-l5i:(S)_h-rs 0 

[0046] (ft^3> 01 7tll, I*^3roiBA 
W^n^B^ rebate. R^lWi 

TfcS. 018^(i, i(7>®?USKgP4 0<D«^Srt!iW 
t-*fc»rofiAJ«9J36«^SSS«iraHSr*t". '»if 
0 2^L7t^B^*fL. 2t*#tf>Bl 5 4rBBW 
Sfc*ro®7UgWSP4 OSriiAnLfcfc05Tfc« o rcott 
30 ?UHM»4 0tt» B 1 5«»t7Lfc-!e«>W5$«>3tSrflR 

flSfcttTLa R ©aEfb^iSft LTV>3ft£u ^ p< 5 1 ^*J- 
^#^A» B LTV">S k flj^r 2 „ 
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